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(57) Abstract 

The present invention relates to a laminate ^^^J^^^^^^^SSL 
garments. The laminate film comprises a first layer formed ^ ,'SZvlene ether glycol) and a second layer comprising I 

ofdimemyl-1.4-cyclohexanedi^ polyetherester material, an 

a first material selected from the group ^^^^^J^S^AA, and a polyether block amide copolymer 
ethylene methacrylate copolymer material, ^.^^^^^^^^^^^^thylMclo hexane dicarboxylate 1.4- 
material. The polyetherester copolymer material P^««d from I to ^™ 0 ^*™ r ^ y „ ^J* 35 wt.% of the total weight 
cyclo hexane dimeuianol ^ P 0, y< ttt ™ c *y\ en °^ a Extrusion process. Alternatively, a I 

of me laminate film to prov.de sh,ng* to , to — ^£SS nSerialsTn Krs and extruding them tnrough a single die. Tne 
laminate material may be formed by blending togetnw tne Mommenu » non . wo ; en mate rial selected from the group consisting of 

- ^ ^ r 51 A may te M 10 "~ me 1 

bond strength between the laminate film and the non-woven material layers). 
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p-r/ ^ MryrgTIJRE TPANSMISS ™" MFnTCAL FILM 
Pt&rifflWOUNn OF THE TMVENTION 

The present invention relates to a high moisture 
transmission laminate film having utility in medical 
applications, in particular as part of a laminate construction 
from which surgical and other protective garments can be 
manufactured. 

in the medical field, there is great concern about the 
transmission of infectious agents and the need for protecting 
doctors and surgeons from these infectious agents during the 
treatment and examination of patients. Efforts have been made 
to develop surgical gowns and drapes which contain barriers 
against the transmission of infectious agents. One such effort 
is exemplified in published European Patent Application o 398 
611 to Woodcock. The invention described therein relates to a 
surgical or hygienic barrier artefact comprising a fabric 
operative to prevent the passage of infectious agents through it 
from one side of the fabric to the other. The artefact is made 
from a substrate and a non-porous coating of the type which 
transports water only in the vapor phase. The Woodcock 
invention is based upon the discovery that certain materials, 
which have the capacity to transmit water in the vapor phase as 
well as gases soluble therein, operate as effective barriers to 
viral agents. In the Woodcock invention, the coating may be a 
hydrophilic polyurethane , while the substrate may comprise a 
closely woven nylon, polyester, or other synthetic or natural 
fiber. 

Similar concerns have given rise to the development of 
improved wound dressings. One such dressing is illustrated in 
U.S. Patent No. 4,867,150 to Gilbert. The Gilbert wound 
dressing comprises a pad of absorbent gas-permeable fabric 
formed from fibers held in place by interlocking and frictional 
engagement with each other and an elastomeric, soft, 
substantially non-absorbent, foraminous thin polyurethane film 
attached thereto. In one embodiment of the Gilbert dressing, a 
combination of polyesters, nylon or rayon are thermally bonded 
to a Hytrel brand copolyester. 
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Other types of composite film material which have been 
suggested for use as a construction fabric for medical apparel 
or for other articles of clothing are set out in U.S. : Patent. . 
Nos. 4,925,732 to Driskill et al. and 5,169,712 to Tapp. The 
Driskill patent relates to a laminate that has particular 
utility in shoes. The laminate comprises flexible moisture • 
permeable adherent layers bonded together by a moisture 
permeable or breathable adhesive. The Tapp patent describes a 
porous film composite comprising at least one layer of an 
oriented microporous film having microvoid cells and 
interconnecting pores between the cells. 

There still remains a need for improved laminate materials 
that may be used for viral barrier surgical garments. 

SUMMARY OF THE INVENT TOM 

Accordingly, it is an object of the present invention to 
provide an improved high moisture transmission film. 

It is a further object of the present invention to provide 
a film as above which may be laminated to non-woven materials 
for producing a laminate construction from which viral barrier 
surgical garments can be manufactured. 

It is a further object of the present invention to provide 
an improved process for laminating the high moisture 
transmitting film as above to a non-woven material. 

Still other objects of and advantages to the present 
invention will become more apparent from the following 
description . 

The foregoing objects are achieved by the laminate film of 
the present invention and the process for forming a material 
suitable for use in the manufacture of surgical and other 
protective garments of the present invention. 

In one embodiment, the laminate film of the present 
invention is characterized by first and second layers with the 
first layer comprising a polyetherester copolymer material 
produced from the condensation reaction of dimethyl -l, 4-cyclo 
hexane dicarboxylate 1, 4-cyclo hexane dimethanol and 
poly(tetramethylene ether glycol) and the second layer 
comprising a first material selected from the group consisting 
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of an ethylene-vinyl acetate copolymer material, an ethylene 
methacrylate copolymer (EMA) , an anhydride modified polyolefin 
copolymer material and a polyether block amide copolymer 
material. If desired, the second layer may further comprise a 
second material blended with the first material. The second 
material may be selected from the group consisting of a 
polyetherester copolymer material and a polyether block amide 

copolymer material. 

in the laminate films of the present invention, the 
polyetherester copolymer material produced from the condensation 
reaction of dimethyl -1, 4-cyclo hexane dicarboxylate 1, 4-cyclo 
hexane dimethanol and poly (tetramethylene ether glycol) is 
present in an amount greater than or equal to about 3 5 wt. % 
with respect to the total weight of the laminate film so that 
the laminate film has excellent strength. Laminate films in 
accordance with the present invention have a moisture vapor 
transmission rate greater than or equal to about 750 grams/m as 

determined by ASTM F1249. 

The laminate films of the present invention may be formed 
by coextruding the layers. Alternatively the laminate film may 
be formed of layers at least one of which is a blend comprising 
the polyetherester copolymer material produced from the 
condensation reaction of dimethyl -1, 4-cyclo hexane 
dicarboxylate 1, 4-cyclo hexane dimethanol and 
poly (tetramethylene ether glycol) with at least one material 
selected from the group consisting of a polyether block amide 
copolymer material, an ethylene methacrylate copolymer material, 
an ethylene-vinyl acetate copolymer material, a polyolefin based 
material, an anhydride modified polyolefin based material, 
another polyetherester copolymer material, and mixtures thereof 
in a layer or layers, which layers are extruded through a 

coextrusion die. 

Laminate films in accordance with the present invention 
have utility as part of a laminate construction for surgical 
garments and other protective garments. When used for this 
purpose, a laminate film in accordance with the present 
invention may be bonded to one or more layers of a non-woven 
material. To bond the laminate film to the non-woven material, 
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the laminate film is first exposed to a corona treatment to 
improve the adhesion properties of two opposed longitudinally 
extending surfaces. The non-woven material to be laminated to 
the laminate film is also exposed to a corona treatment along 
one of -its longitudinally extending surfaces to improve the 
adhesion properties of that surface. The laminate film and the 
non-woven material are then bonded together by passing the 
laminate film and the non-woven material through a nip formed by 
two rolls. Typically, the rolls will each be heated to a 
temperature in the range of from about 150°F to about 300°F. 

Other details of the laminate film of the present invention 
and the process for joining the laminate film to the non-woven 
material are set out in the following detailed description. 

DETAILED DESCRIPTION OF THF. PPPFERRBD FMRQDIMENT ( S \ 

As previously discussed, the present invention relates to a 
laminate film which has use in medical applications such as part 
of a laminate construction from which surgical and other 
protective garments can be manufactured. In a first embodiment, 
the laminate film of the present invention has a multi-layer 
construction. For example, the laminate film may have first and 
second layers with the first layer being formed from a 
polyetherester copolymer material produced from the condensation 
reaction of dimethyl -l, 4-cyclo hexane dicarboxylate 1, 4-cyclo 
hexane dimethanol and poly(tetramethylene ether glycol) and the 
second layer having a first material selected from the group 
consisting of a polyether block amide copolymer material such as 
a PEBAX-brand copolymer material manufactured by Atochem, an 
ethylene-vinyl acetate copolymer material, an ethylene 
methacrylate copolymer material, a polyolefin based material, 
and an anhydride modified polyolefin based material. A PEBAX 
type of material is a polyether block amide copolymer with the 
polyamide being either PA6 or PA12 and the polyether being 
polyethylene glycol or polytetramethylene ether glycol. 

A suitable polyetherester copolymer material which can be 
used for the first layer is an ECDEL-brand material manufactured 
by Eastman Chemical Product Inc. ECDEL copolyesters are 
produced from dimethyl - 1,4 - cyclohexanedicarboxylate, 1,4 - 
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cyclohexanedimethanol , and poly (tetramethylene ether glycol). 
An ECDEL-brand material is preferred because it has been found 
to add significant strength to the laminate film of the present 
invention. It is desirable from a strength standpoint for the 
5 polyetherester copolymer material to be present in the laminate 
film in an amount greater than or equal to about 35 wt. % with 
* respect to the total weight of the laminate film. 

If desired, the second layer may include a second material. 
The second material is preferably selected from the group 

10 consisting of a polyetherester copolymer material such as an 
ECDEL- or HYTREL- brand material and a polyether block amide 
copolymer material such as a PEBAX-brand material. A HYTREL 
type of material is a block copolymer of polybutylene 
terephthalate and polyether glycols with the polybutylene 

15 terephthalate being formed from dimethylterephthalate and 1,4 - 
butane diol. Preferably, the first material and the second 
material are blended together. For example, the second layer 
may be a blend of an ethylene-maleic anhydride modified 
polyolefin copolymer material and ECDEL. 

20 Still further, the laminate films of the present invention 

may include one or more additional layers. For example, the 
laminate film may have a third layer formed from a blend of an 
ethylene-maleic anhydride modified polyolefin copolymer material 
and ECDEL. In such a film, the first layer may be formed from a 

25 polyetherester copolymer material such as ECDEL and may be 

positioned between this third layer and the second layer. Still 
further, the second layer may be formed form the same materials 
as the third layer. 

In an alternative construction, the second and third layers 

30 of the laminate film may be blends of an ethylene-maleic 

anhydride modified polyolefin copolymer material and a polyether 
block amide copolymer material such as a PEBAX material. In 
such a laminate film, it is preferred to form the first layer 
from an ECDEL-brand material. 
,35 In yet another embodiment of the present invention, the 

laminate film may have a five layer construction in which a core 
layer is formed from a PEBAX-brand material or a HYTREL-brand 
material, two intermediate layers formed from an ECDEL-brand 
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10 



material, and two external layers formed from a blend of an 
ethylene-maleic anhydride modified polyolef in copolymer material 
and an ECDEL-brand material. In this embodiment, each of the 
ECDEL intermediate layers is positioned between one of the 
external layers and the core layer. It is preferred in this 
embodiment that ECDEL-brand material be present in an amount 
greater than . or equal to 35 wt. % of the total weight of the 
laminate film. Such films are extremely useful in that they 
have a moisture vapor transmission rate (MVTR) of 1500 grams/m 2 . 

Other laminate films which may be constructed in accordance 
with the teachings of the present invention are set out in the 
following chart: 



15 



20 



25 
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LAYER 


LAYER 


LAYER 


PEBAX 1074 


ECDEL 


ECDEL 


SAME AS OTHER 


1205 


OR 


PEBAX 
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BLENDS OF ECDEL 
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WITH HYTREL OR 


HYTREL 




EHA 


PEBAX 


OR 








BLENDS 





ANHYDRIDE 
MODIFIED EMA 
EVA 
LDPE 
LLDPE 

BLENDS OF ABOVE 
WITH ECDEL PEBAX 
OR HYTREL 



OPTIONAL 
SEALANT LAYER 

SAME AS OTHER 
SEALANT LAYER 



In each of these laminate films, it is preferred that ECDEL be 
30 present in an amount greater than or equal to 35 wt. % of the 
total weight of the laminate film. 

The laminate film of the present invention may have any 
desired thickness and any desired width. It is preferred 
however that the film have an overall thickness of about 1 mil 
35 or less, most preferably from about 0.6 mil to about 0.75 mil. 
Laminate films formed in accordance with the present invention 
have been found to have a moisture vapor transmission rate in 
excess of 750 grams/m 2 for a 24 hour period. 

The laminate films of the present invention may be formed 
40 by coextruding the various layers. Any suitable coextrusion 

device known in the art may be used to manufacture the laminate 
film of the present invention. The overall width of the film 
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will be a function of the coextrusion device being used. The 
following example illustrates one process for forming a laminate 
film in accordance with the present invention. 

EXAMPLE I 

5 A four layer laminate film having the following layers: (1) 

PEBAX 1205 SA; (2) BYNEL CXA E-361; (3) PEBAX 1205 SA; and (4) 
PEBAX MX 1657 was formed in the following manner. The PEBAX 
1205 SA material forming layer (1) was extruded through a first 
extruder having a temperature of 400°F in a first zone, a 

10 temperature of 450°F in a second zone and a temperature of 425°F 
in the adapter (the fixture connected to the inlet of the 
extrusion die) . Extrusion of the layer took place through a 
coextrusion die, at a temperature of 400°F. The BYNEL CXA E-361 
layer was coextruded about the first layer using a second 

15 extruder. The second extruder had a temperature of 375°F in a 
first zone and a temperature of 400°F in both a second zone and 
an adapter. The PEBAX 1205 SA layer (3) was coextruded about 
the BYNEL CXA E-361 (2) layer using a third extruder having a 
temperature of 400°F in the first zone, a temperature of 450°F in 

20 the second zone, and a temperature of 425°F in the adapter. The 
PEBAX MX 1657 layer (4) was coextruded around the third layer 
using a fourth extruder having a temperature in the first zone 
of 400°F, a temperature in the second zone of 450°F, and a 
temperature in the adapter of 4 25°F. The laminate film which was 

25 produced had a gauge of 1 mil and a width of 23 inches. The 
extrusion rate or film speed used was 34 feet per minute. 



EXAMPLE II 

A four layer laminate film of (1) PEBAX MX 1074 SA, (2) 
BYNEL CXA E-361, (3) PEBAX MX 1074 SA, and (4) PEBAX MX 1657 was 
30 formed using the conditions outlined in. Example I by 

substituting PEBAX MX 1074 for the PEBAX 1205 SA in the first 
and third extruders. This film also had a film gauge of 1 mil 
and a width of 23 inches. 
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EXAMPLE ITT 

:•■ The film of Example II was produced as above except at a 
film speed of 44 feet per minute. The resultant film had a 
gauge of 0.75 mil. 

Other films which have been produced using the four 
extruder system described in Example I include: (1) a PEBAX MX 
1657/ECDEL 9967/PEBAX MX 1657/PEBAX MX 1657 film having a 1 mil 
thickness and a twenty three and one-half inch width; (2) a 
HYTREL 8206/ECDEL 9967/HYTREL 8206/HYTREL 8206 film having a 
thickness of 1 mil and a film width of twenty two and one-half 
inch width; (3) a laminate film such as (2) above with a 
thickness of 0.75 mil; and (4) a PEBAX MX 1205 SA/ECDEL 
9967/PEBAX MX 1205 SA/PEBAX MX 1657 film having a thickness of 1 
mil and a width of 23 inches. 

Still other laminate films which can be formed in 
accordance with the present invention include: a five layer 
laminate formed from PEBAX MX 1205/PEBAX MX 1657/ECDEL 
9967/PEBAX MX 1657/ PEBAX MX 1205; a five layer laminate formed 
from PEBAX MX 1205/ECDEL 9967/ECDEL 9967/ECDEL 9967/PEBAX MX 
1205; a five layer laminate formed from PEBAX MX 1205/a blend of 
50% ECDEL 9967 and 50% PEBAX MX 1657/ECDEL 9967/a blend of 50% 
ECDEL 9967 and 50% PEBAX MX 1657/PEBAX MX 1205; and a five layer 
laminate film formed from Chevron EMA 2207/ECDEL 9967/PEBAX MX 
1657 or HYTREL 8206/ECDEL 9967/Chevron EMA 2207. It Should be 
apparent from the foregoing that the above mentioned materials 
can be combined in a number of different ways. The foregoing 
examples are not meant to be restrictive in any sense. 

The thickness of the laminate film is determined at least 
in part by the moisture vapor transmission rate desired and the 
size of the bubble when extruding the film. 

In an alternative embodiment of the present invention, a 
useful laminate film may be formed of one or more layers which 
in turn are made of a blend of plastic materials containing from 
about 10 to about 90% by weight, preferably about 50% by weight, 
of an ECDEL material and the balance being formed from one or 
more of the other plastic materials mentioned herein. The 
formulation of the blend may be varied as needed to form a film 
having a desired strength and a desired moisture vapor 
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transmission rate. The ECDEL and plastic materials may be 
blended together using any suitable blender known in the art. 
The blended material may then be extruded through an extrusion 
die to form a laminate film with a desired thickness and width. 
5 It has been found that such blends are desirable in that the 
laminate films formed from them demonstrate an increased 
moisture vapor transmission rate. 

When laminate films are to be used for surgical and other 
protective garments, it is desirable that they have a moisture 

10 vapor transmission rate in excess of 750 grams /m 2 . Laminate 

films formed in accordance with the present invention were found 
to exceed the minimum required moisture vapor transmission of 
750 grams/m 2 . The following example illustrates the moisture 
vapor transmission rate obtainable with the films of the present 

15 invention. 

EXAMPLE IV 

A series of coextruded laminated films were prepared. This 
series of films included the following laminate films: 
(1) a HYTREL 8206/ ECDEL 9967 / HYTREL 8206 film; 
20 (2) a second HYTREL 8206/ ECDEL 9967 / HYTREL 8206 film; 

(3) a PEBAX MX 1205/ CXA E-361 / PEBAX MX 1205/ PEBAX 
MX1657 film; 

(4) a PEBAX MX 1074 / CXA E-361 / PEBAX MX 1074 / PEBAX MX 
1657 film; 

25 (5) a second PEBAX MX 1074 / CXA E-361 / PEBAX MX 1074 / 

PEBAX MX 1657 film; 

(6) a PEBAX MX 1657 / ECDEL 9967 / PEBAX MX 1657 film; and 

(7) a PEBAX MX 1205 / ECDEL 9967 / PEBAX MX 1205 / PEBAX MX 
1657 film. 

30 A test in accordance with ASTM F1249 procedures was then 

conducted. Three samples of each of the above films had 
moisture applied over one surface and an air current passed over, 
the opposite surface. The amount of moisture which was 
transmitted through the film was then measured. 

35 The following table reports the moisture vapor transmission 

rate at 100°F for the various samples that were tested. 
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SAMPLE 


WATER VAPOR TRANSMISSION 
GRAMS /M 2 
at 100% RH 


GAUGE 

(MILS) 


1 


1717.4 
1742.2 
1643 


1.30 
1.14 
1. 34 


2 


2374.6 

2325 

2604 


1.12 
1.10 
1. 01 


3 


1264.8 
1388.8 
1866.2 


1.26 
1.13 
1.23 


4 


2554.4 
2411.8 


0.84 
0.89 
1.02 


5 


1748.4 

1612 

2132.8 


1.10 
1.06 
1.01 


6 


2201 

3031.8 

2247.5 


1.21 
0.92 
1.18 


7 


2287.8 

2542 

2294 


1.02 
0.97 
1.01 



This data indicates that films produced in accordance with 
the present invention well exceeded the required minimum 
moisture vapor transmission rate needed for surgical types of 
applications. 

When used for surgical and other protective garments, the 
laminate films of the present invention will be laminated to a 
non-woven material, typically a polyamide based non-woven 
material such as Nylon, a polyester-based non-woven material or 
a polyolefin based non-woven material. 

When the laminate film is to be bonded to a Nylon-based 
material, it is preferred that the laminate film layer to be 
joined to the Nylon-based material be formed from a PEBAX- brand 
material. When the non-woven material to be bonded is 
polyolefin based to the laminate films of the present invention, 
it is preferred that the laminate film layer to be bonded to the 
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non-woven material be an ethylene-methacrylate (EMA) copolymer 
or other polyolefin based material. 

Any technique known in the art may be used to laminate the 
film of the present invention to a chosen non-woven material. 
5 It has been found however that improved bond strength between 
the laminate film of the present invention and non-woven 
material can be obtained by corona treating both the laminate 
film and the non-woven material. The laminate film is treated 
along one or both opposed, longitudinally extending surfaces, 

10 depending oh whether it will be bonded to one or two non-woven 
materials while the non-woven material is treated along one 
longitudinally extruding surface. Each one is individually 
passed through a corona treatment device having a grounded roll 
and an electrode spaced from the roll. The material being 

15 treated passes between the electrode and the roll. An electric 
arc is created to surface treat the material passing between the 
electrode and the roll. Typically, the electrical power used to 
create the arc is in the range of from about 3.0 to about 4.0 
kilowatts. The corona treatment improves the adhesion 

20 properties of the surface (s) being treated. The amount of 
corona treatment which is applied depends upon the speed at 
which the material being treated passes through the gap between 
the electrode and the roll. Other means of corona treating may 
also be used. 

25 After the corona treatment has been completed, a laminate 

construction suitable for use in the manufacture of surgical and 
other protective garments is prepared by laminating corona 
treated non-woven material to one or more surfaces of the corona 
treated laminate film. This is accomplished by passing the non- 
30 woven material and laminate film to be bonded together through a 
nip formed by two rolls. When the materials are passed through 
the nip, the corona treated surface of the non-woven material is 
f placed in contact with a corona treated surface on the laminate 

film. A force of about 40 to 100 pounds per linear inch and any 
35 desired roll speed may be used to bond the materials together. 

If needed, the rolls may be heated to a temperature in the range 
of from about 150°F to about 300°F. 

1 1 
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It has been found that laminate films in accordance with 
the present invention when bonded to a non-woven material 
exhibit excellent MVTR properties. The following example 
illustrates this: 

EXAMPLE V 

A series of coextruded laminate films were prepared. The 
laminate films had the following constructions: 

(1) EMA 2207 / ECDEL 9967 / EMA 2207 

(2) EMA 2207 / ECDEL 9967 / PEDAX MX 1074 / ECDEL 9967 / 
EMA 2207 

(3) EMA 2207 / ECDEL 9967 / PEBAX MX 1657 / ECDEL 9967 / 
EMA 2207 

(4) EMA 2207 / ECDEL 9967 / PEBAX MX 6031 / ECDEL 9967 / 
EMA 2207 

(5) EMA 2207 / ECDEL 9967 / HYTREL 8206 / ECDEL 9967 / EMA 

2207 

(6) EMA 2207 / ECDEL 9967 / HYTREL 5556 / ECDEL 9967 / EMA 

2207 

(7) EMA 2207 / ECDEL 9967 / HYTREL 4069 / ECDEL 9967 / EMA 

2207 

(8) 50% EMA 2207 / ECDEL 9967 / 50% EMA 2207 
50% ECDEL 9965 50 % ECDEL 9965 

Three samples of each of the respective laminate films were 

then bonded to a non-woven material and subjected to the 

moisture vapor transmission rate test set out in Example IV. 

The results are set out in Table 2 



TABLE 2 

SAMPLE AVERAGE MVTR 

oAMPLE GRAMS /m 2 



1 

2 
3 



821.5 
851.0 
962.6 



4 875.8 

5 1015.3 

6 903.6 

7 922.3 

8 1247.8 
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Mo sample showed an MVTR less than 806 grams/in* and results 
as high as 1302 grams/m 2 were achieved by the construction of 
sample no. 8. 

It is apparent that there has been provided in accordance 
with this invention a high moisture transmission medical film 
which fully satisfies the objects, means, and advantages set 
forth hereinbefore. While the invention has been described in 
combination with specific embodiments thereof, it is evident 
that many alternatives, modifications, and variations will be 
apparent to those skilled in the art in light of the foregoing 
description. Accordingly, it is intended to embrace all such 
alternatives, modifications, and variations as fall within the 
spirit and broad scope of the appended claims. 
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WHAT IS CLAIMED IS : 

1. A laminate film comprising: 
a first layer and a second layer; 

the first layer comprising a polyetherester copolymer 
material produced from the condensation reaction of dimethyl -1, 
4-cyclo hexane dicarboxylate 1, 4-cyclo hexane dimethanol and 
poly(tetramethylene ether glycol); and 

the second layer comprising a first material selected from 
the group consisting of an ethylene-vinyl acetate copolymer 
material, an ethylene methacrylate copolymer material, an 
anhydride modified polyolefin copolymer material, and a 
polyether block amide copolymer material, 

wherein said polyetherester copolymer material is present 
in an amount greater than or equal to about 35 wt. % with 
respect to the total weight of the laminate film and wherein 
said laminate film has a moisture vapor transmission rate 
greater than or equal to about 750 grams/m 2 . 

2. The laminate film of claim 1 wherein said second layer 
further comprises a second material selected from the group 
consisting of a polyetherester copolymer material and a 
polyether block amide copolymer material. 

3. The laminate film of claim 2 wherein said second layer 
comprises a blend of an ethylene methacrylate copolymer material 
and a polyetherester copolymer material. 

4. The laminate film of claim 3 further comprising a 
third layer formed from a blend of an ethylene methacrylate 
copolymer material and a polyetherester copolymer material and 
said first layer being positioned between said. second and third 
layers . 

5. The laminate film of claim 3 further comprising a 
third layer formed from a polyether block amide copolymer 
material, a fourth layer formed from a polyetherester copolymer 
material, and a fifth layer formed from a blend of an ethylene 
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methacrylate copolymer material and a polyether copolymer 
material. 

6. The laminate film of claim 5 wherein said second and 
fifth layers are external layers, said first and fourth layers 
are positioned adjacent said second and fifth layers, and said 
third layer is located between said first and fourth layers. 

7. The laminate film of claim 5 wherein said 
polyetherester copolymer materials produced from the 
condensation reaction of dimethyl -1, 4-cyclo hexane 
dicarboxylate 1, 4-cyclo hexane dimethanol and 
poly(tetramethylene ether glycol) are present in an amount 
greater than or equal to about 35 wt. % of the total weight of 
the laminate film. 

8. The laminate film of claim 1 further comprising at 
least one additional layer formed from at least one material 
selected from the group consisting of an ethylene methacrylate 
copolymer material, an anhydride modified polyolefin copolymer 
material, a polyether block amide copolymer material, a 
polyetherester copolymer material and blends thereof. 

9. The laminate film of claim 1 wherein said first and 
second layers are coextruded. 

10. A material for a protective garment, said material 
comprising: 

a first layer comprising a polyetherester copolymer 
material produced from the condensation reaction of dimethyl - 
4-cyclo hexane dicarboxylate 1, 4-cyclo hexane dimethanol and 
poly (tetramethylene ether glycol); 

a second layer comprising a first material selected from 
the group consisting of an ethylene-vinyl acetate copolymer 
material, an ethylene methacrylate copolymer material, an 
anhydride modified polyolefin copolymer material, and a 
polyether block amide copolymer material; and 
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a third layer formed from a non-woven material adjacent 
said second layer, 

wherein said polyetherester copolymer material produced 
from the condensation reaction of dimethyl -1, 4-cyclo hexane 
dicarboxylate 1, 4-cyclo hexane dimethanol and 
poly(tetramethylene ether glycol) is present in an amount 
greater than or equal to about 35 wt. % with respect to the 
total weight of the first and second layers. 

11. The material of claim 10 wherein: 

said third layer is formed from a nylon based non-woven 
material and said first material comprises a polyether block 
amide copolymer material. 

12. The material of claim 10 wherein: 

said third layer is formed from a polyolefin based non- 
woven material. 



13. The material of claim 10 wherein said third layer is 
formed from a polyester based non-woven material. 

14. The material of claim 12 wherein said first material 
comprises an ethylene methacrylate copolymer material. 

15. The laminate construction of claim 10 further 
comprising: 

said layer of non-woven material having at least one 
surface which has been corona treated to improve its adhesion 
properties prior to bonding; and 

a surface on said second layer being corona treated to 
improve its adhesion properties prior to bonding. 

16. A laminate film having: a central core layer formed 
from a first material selected from the group consisting of a 
polyetherester copolymer material, a polyether block amide 
copolymer material, and blends thereof; two internal layers 
formed from a second material comprising at least one of a 
polyetherester copolymer material and a blend of a 
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polyetherester copolymer material and a polyether block amide 
copolymer material; said core layer being positioned 
intermediate said internal layers; and at least one exterior 
sealant layer formed from a third material selected from the 
group consisting of a polyether block amide copolymer material, 
an ethylene-vinyl acetate copolymer material, an ethylene 
methacrylate copolymer material, an anhydride modified ethylene- 
vinyl acetate copolymer material, an anhydride modified low 
density polyethylene material and an anhydride modified linear 
low density polyethylene material. 

17. The laminate film of claim 16 wherein said at least 
one exterior sealant layer further comprises a fourth material 
selected from the group consisting of a polyetherester copolymer 
material and a polyether block amide copolymer material blended 
with said third material. 

18. The laminate film of claim 16 wherein said laminate 
film has a moisture vapor transmission rate greater than or 
equal to about 750 grams/m 2 . 

19. The laminate film of claim 16 wherein said 
polyetherester copolymer material produced from the condensation 
reaction of dimethyl -1, 4-cyclo hexane dicarboxylate l, 4-cyclo 
hexane dimethanol and poly (tetramethylene ether glycol) is 
present in an amount greater than or equal to 35 wt % of the 
total weight of the laminate film. 

20. A process for forming a laminate material, said 
process comprising the steps of: 

forming a laminate film having a first layer formed from a 
polyetherester copolymer material produced from the condensation 
reaction of dimethyl -1, 4-cyclo hexane dicarboxylate 1, 4-cyclo 
hexane dimethanol and poly (tetramethylene ether glycol) and a 
second layer formed from a first material selected from the 
group consisting of an ethylene methacrylate copolymer material, 
an ethylene-vinyl acetate copolymer material, an anhydride 
modified polyolefin copolymer material, and a polyether block 
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amide copolymer material, said polyetherester copolymer material 
produced from the condensation reaction of dimethyl -1, 4-cyclo 
hexane dicarboxylate l, 4-cyclo hexane dimethanol and 
poly(tetramethylene ether glycol) being present in an amount 
greater than or equal to about 35 wt. % with respect to the 
total weight of the laminate film; 

corona treating at least one surface of said laminate film 
to improve its adhesion properties; 

providing a layer of non-woven material; 

corona treating a surface of said non-woven material to 
improve its adhesion properties; and 

passing said corona treated laminate film and said corona 
treated non-woven material through a nip to bond said treated 
surface of said non-woven material to a corona treated surface 
of said laminate film. 

21. The process of claim 20 wherein said nip is formed by 
two rolls and each roll is heated to a temperature in the range 
of from about 150°F to about 300°F. 

22. The process of claim 20 wherein said laminate film 
forming step comprises coextruding said first and second layers. 
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